Effects of cathepsin K on Emdogain-induced hard tissue formation by human periodontal ligament stem cells.
Recent studies have shown that patients with pycnodysostosis caused by cathepsin K (CTSK) genetic mutations exhibit significantly abnormal periodontal hard tissue structure. This finding suggests that CTSK may play a role in regulating the development of alveolar bone and cementum. However, the source of CTSK in the periodontal environment and the role of CTSK in periodontal regeneration, particularly hard tissue regeneration and development, remain unclear. After the isolation, cultivation, identification, and multi-lineage induction of human periodontal ligament stem cells (hPDLSCs), the present study used light and scanning electron microscopy, reverse-transcription quantitative polymerase chain reaction, western blotting, micro-computed tomography, immunohistochemical assays and ectopic hard tissue formation experiments to examine CTSK expression in hPDLSCs. The results indicated that CTSK expression was significantly upregulated in hPDLSCs during Emdogain induction but underwent minimal change during osteogenic or adipogenic induction. The present study also showed that the downregulation of CTSK expression inhibited osteogenic/cementogenic differentiation and ectopic hard tissue formation of hPDLSCs. It is therefore concluded that hPDLSCs expressed CTSK and that CTSK levels were significantly upregulated during Emdogain induction. Furthermore, CTSK promoted not only the osteogenic/cementogenic differentiation of hPDLSCs but also their ability to form ectopic hard tissue. These new findings may enhance the understanding of periodontal hard tissue development and functional regeneration. However, the specific underlying mechanisms require further investigation. Copyright © 2016 John Wiley & Sons, Ltd.